Have donors changed their aid-allocation criteria over the past three decades toward greater selectivity, a frequently stated goal of the international development community? Using data on how 22 donors allocated their bilateral aid among 147 countries over 1970-2004, the article finds that after the fall of the Berlin wall in 1989 and especially in the late 1990s, bilateral aid responded more to poverty and the quality of the policy and institutional environment in the recipient countries. Furthermore, the sensitivity of aid allocation to the country's size and its debt burden has declined over time. These results are robust to different samples and model specifications, various econometric techniques, and alternative measures of institutional quality. While the specific factors causing these changes cannot be identified-these presumably include geopolitical and economic concerns and the many changes in the international aid architecture-donors still differ greatly in their selectivity. This suggests that further, multifaceted reforms are needed to ensure even greater selectivity of aid. JEL codes: O11, O16, O19
cross-sectional approaches and making sound research easier. The general view is that aid is being allocated better recently, with greater emphasis on "deserving" countries in "need," because of a combination of geopolitical and global economic trends, as well as international policy-and country-specific institutional and other changes that have brought greater transparency, better coordination, and greater alignment of policies and procedures. The article uses data on bilateral aid by 22 donors to 147 recipient countries over to investigate how factors deemed to reflect need and merit affect aid allocation. 1 The results indicate that after the fall of the Berlin wall in 1989 and especially in the late 1990s, bilateral aid responded more to recipient countries' economic needs and the quality of their policy and institutional environment and less to their size and external debt.
These findings are important for several reasons. Aid flows are large, often more than 10 percent of a country's GDP and more than $100 per capita per year in some countries. Which countries received aid-poor or rich, deserving or less deserving-thus has important economic and social relevance. Studies on aid effectiveness such as the World Bank study Assessing Aid (1998) and the work of Burnside and Dollar (2000) showing that aid works better in good policy and institutional environments has led many policymakers to conclude that targeting aid to countries with more enabling environments maximizes overall aid effectiveness.
Although the robustness of some of this research has been questioned, 2 the findings have nevertheless reinforced the view that aid ought to be considered only for countries that are "deserving" and in "need." The consensus has been that much aid has not been allocated in this way, particularly in the recent past. With empirical studies as far back as the 1960s, research has shown that political and strategic interests rivaled concerns for growth, poverty reduction, and other economic objectives in aid allocation, at least until the early 1990s (Radelet 2006 and Easterly 2003 provide general literature reviews that also cover aid allocation). Notably, Alesina and Dollar (2000) , confirmed by others, show that noneconomic factors, including geopolitical factors, greatly influence aid allocation, in addition to economic and development considerations.
Since the mid-1990s, however, geopolitical and global economic changes and new research insights have altered the way official aid is provided-aid 1. Recipient countries' merit is proxied by their score on the World Bank's CPIA index. Three factors are used to reflect need for aid: poverty, proxied by GDP per capita; size, proxied by population; and inability to attract external financing relative to need, proxied by external debt burden.
2. Easterly, Levine, and Roodman (2004) , using the same specifications, find that the Burnside and Dollar (2000) results do not stand up over a longer time period. Rajan and Subramanian (2008) , correcting for the bias that aid typically goes to poorer countries or to countries after poor performance, find little robust evidence of a positive (or negative) relationship between aid inflows into a country and its economic growth. And Roodman (2007) highlights the general problems with econometric robustness in this area.
scholars even speak of a paradigm shift.
3 Geopolitical changes such as the fall of the Berlin Wall in 1989 and the end of major Communist governments removed many of the geopolitical motivations for aid. Important economic changes include the end of central planning and the increase in private capital flows and globalization more generally, which have led to new development models and allowed for different forms of external financing.
Partly in response to these forces, the forms and rules under which aid is being provided have changed at the multilateral and bilateral donor levels and at the individual recipient country level. Multilateral changes include a greater emphasis on coordination among donors and with recipient country priorities (the harmonization and alignment agenda put forward in the 2005 Paris Declaration), greater transparency, and the growing importance of alternative aid providers, such as private philanthropists engaged in health and environmental issues. Individual donors have been changing their aid composition (the mix between project and program aid, for example), and many donors have been providing grants instead of loans. A greater openness in aid allocation is common, along with an aim for more selectivity and greater use of benchmarks and results-based allocations.
These changes have been accompanied by changes in development approach, including stronger recipient country ownership of development programs (and not just by the government), greater use of Poverty Reduction Strategy Papers, the explicit incorporation of the Millennium Development Goals, and the enumeration of the objective of scaling up. Country-specific actions have included more debt relief, with almost all donors engaging in bilateral (official) debt reduction, in the latest round through the heavily indebted poor countries (HIPC) enhanced initiative. Additionally, the multilateral debt reduction initiative (MDRI) is under way.
The goal of all these changes has been to increase the development efficiency and effectiveness of aid. The changes can also be expected to affect the amounts and distribution of bilateral aid flows. Several channels could be at work. Recipient countries that abide by the new paradigm should see themselves rewarded with more aid, and on more concessional terms. Institutional and policy changes should lead to fewer coordination problems among donors, resulting in better aid allocation. There should be less influence of historical, geopolitical, and other noneconomic or developmental factors in aid allocations. Furthermore, official debt reduction may alter the effect of debt on aid allocation. Even with good polices in place, debt can deter aid flows. Overindebted but deserving countries may be less able to attract external 3. This development paradigm shift has been gradual, of course, and reality has often differed from the measures countries claimed to have taken or donors claimed to have supported (see Thomas and others 1991 for a review of the problems uncovered when structural adjustment loans were first evaluated in the late 1980s). Nevertheless, some real changes did occur. financing and thus end up growing slower. And interactions between the quality of a country's policy and the composition of its debt burden can affect aid flows. Earlier research showed, for example, that donors continued to give new loans and grants to countries with poor policies and that were relatively more indebted to bilateral and multilateral financial institutions to prevent defaults on past loans and avoid having to admit to "mistakes" (Birdsall, Claessens, and Diwan 2003) . 4 These various effects might have changed over time, especially considering the large official debt reductions recently.
Some recent studies on aid flows reveal (indirectly) that donors' selectivity toward country need and policies has improved over time (Berthélemy and Tichit 2004; Roodman 2005; Dollar and Levin 2006; Sundberg and Gelb 2006) . Easterly (2007) expresses a contrarian view, finding no consistent evidence of increased selectivity with respect to policies and only temporarily increased selectivity in the late 1990s with respect to corruption. The issue is thus unsettled, in part because few researchers have studied the effects of changes in aid architecture using disaggregated bilateral data.
The main question this article addresses is whether changes have led over time to donors providing aid in a more rational manner. Specifically, it investigates whether in recent periods donors have allocated aid with greater sensitivity to recipient country income level and the quality of countries' policies and institutional environment. It examines the changes in sensitivities of aid allocation to country size and level of debt burden. The general finding is one of significant changes, with the characteristics that drive aid responding over time in "better" ways, especially to income level ( poorer countries receive more aid) and country policies (better policies are rewarded with more aid). The small country bias seems to have declined, and debt burden seems to play a smaller role in determining aid flows. Although there is evidence of improvements in selectivity for most donors, large differences among donors remain. This suggests a future research agenda on what drives some donors to reform their aid policies while others do not seem to be affected.
The article is structured as follows. Section I describes the data and the methodology. Section II discusses the results and robustness checks. Section III considers some implications for further research.
This section describes the data sources, variables, and methodology used in the study. 4 . A study by Marchesi and Missale (2004) , examining grants and net loans to a panel of 55 HIPCs and non-HIPCs during the 1980s and 1990s, finds that total net transfers to HIPCs has been increasing with their debt level, as higher net loans from multilaterals and grants more than offset lower bilateral loans. Geginat and Kraay (2007) study whether IDA flows exhibited defensive lending (whether disbursements deviate from the CPIA-related formula for allocation, with higher allocation to countries with high IDA debt service). They conclude against defensive lending.
Data Sources and Variables
Data on official development assistance (including debt reduction) for each reporting donor to each recipient country in a specific year come from the Organisation for Economic Co-operation and Development/Development Assistance Committee (OECD/DAC) Aid Statistics database (www.oecd.org/ dac/stats). While the database does not include all bilateral donors (China, a recent donor, is not a reporting member, for example), it covers the bulk of international aid flows for . Recipient countries are restricted to developing countries (a few high-income countries also receive aid). The data are a three-dimensional panel of aid flows to 147 countries from 22 bilateral donors over the period. There are caveats, however. For example, classification of loans as official aid is based on a somewhat arbitrary cutoff as to their grant element (at least 25 percent), which is itself difficult to calculate. Also, despite adjustments, the quality of data on debt relief is poor. Table 1 provides more details on the variables used and their sources.
The analysis uses actual disbursements (actual resources transferred) rather than commitments. The DAC statistics generally focus on the concept of net aid, which is total resources provided by donors as grants (including technical cooperation grants), loans, and debt relief, net of any loan principal repayments. Unlike many earlier studies that use the net aid data directly, this study transforms the data into net aid transfers by also taking into account interest payments, thus deriving total net resource transfers. This concept of net transfers, used in some other aid studies (Chang, Ferná ndez-Arias, and Servén 1999; Roodman 2005) , is close to the economic concept of actual resources transferred, rather than being some accounting concept. It avoids treating interest payments differently from principal payments and receipts-important considering the many official debt restructurings that rescheduled interest payments and converted them into principal obligations. Thus, the total net aid transfer concept is defined as:
Net aid transfer ¼ total (bilateral) official development assistance grants þ total (bilateral) official development assistance loans extended to recipients -official development assistance loan amortization by recipients -interest paid by recipient Since the unit of interest for aid is the poor person, as in most studies, net aid transfer is scaled by the recipient population to get the annual bilateral net aid transfer per person (called "aid" for short). This dependent variable is then related to several independent variables. The main variable of interest, the need (or poverty) selectivity dimension of aid, is proxied by the recipient country's per capita income (in constant U.S. dollars) lagged one period (to limit the risk that aid flows are driving GDP per capita). Countries with poorer people are expected to receive more aid. The policy selectivity dimension of aid is investigated using the World Bank Country Policy and Institutional Assessment (CPIA) score for the recipient country. This index, produced by World Bank Claessens, Cassimon, Van Campenhout staff, is a composite rating of 16-20 aspects of countries' policies and institutions. 5 It is available for most countries in the sample and over a long period, from 1977 on. Another index of countries' policies (that of Burnside and Dollar 2000) is also used, for robustness.
Studies have found that small countries get more aid per capita (for example, Alesina and Dollar 2000) . This could happen for a variety of reasons. Small countries tend to be more open, and thus more vulnerable to external shocks, motivating more aid flows. Also, poor but large economies may have more opportunity to borrow in private capital markets, due to some economies of scale, making them less reliant on aid. Small countries may receive aid for political economy reasons, say because they have disproportional representation in international organizations (for example, aid may be used to buy a favorable vote in the United Nations; see Kuziemko and Werker 2006) . More generally, small countries are more easily swayed for a given amount of aid. A reduction in the sensitivity of aid to size thus suggests a move away from political economy reasons for aid flows. This small country effect is investigated using (the log of ) recipient country population, as is generally done in the literature.
To investigate whether debt burden affects new aid, countries' debt stocks relative to exports are included. As in Chauvin and Kraay (2005, 2007) , the present value of debt stocks is used, instead of the nominal value, since nominal debt stocks can be misleading under the highly concessional interest rates of official loans.
6
To check whether aid allocations have changed over time relative to need and policy selectivity measures, the sample is divided into three subsamples, 1970-89, 1990-98, and 1999-2004 . The first period is similar to that examined in earlier studies and coincides with the period before the fall of the Berlin wall. The post-Berlin wall era is split into two periods to check whether relationships have changed more recently. The break point, 1998, coincides roughly with the start of the new literature on aid effectiveness and major changes in the international aid architecture (for example, the World Bank aid study of 1998 and the launch of the HIPC Debt Initiative and the Poverty Reduction Strategy Papers framework).
Most of the other control variables are also commonly used in this literature: bilateral trade flows, to control for non-aid-related economic relations between countries; net aid transfers provided by all other donors (in the sample) to the same country, to control for aid coordination and possible complementarity or substitution among aid donors and flows; and total net aid transfers provided by a donor to all recipient countries, to control for the donor country's overall level of aid generosity. Some of these controls are extensive and create a bias toward finding no significant results for the main variables. For example, 5 . More details are at: http//siteresources.worldbank.org/IDA/Resources/ CPIA2006Questionnaire.pdf.
6. For technical background, see Dikhanov (2004) .
including the net aid provided by other donors to the same country may already capture policy selectivity if better countries receive more aid in general, not just from the donor examined.
Methodology
The panel data have three dimensions: donor, recipient, and time. A fixed effects model is a natural candidate for an empirical model that tries to explain bilateral aid flows between donor i and recipient j at time t, using a matrix of explanatory variables, a fixed donor effect, a fixed recipient effect, and time dummy variables (Baltagi 2001) . Including fixed effects for both donor and recipient accounts for any time-invariant historical, geographical, political, cultural, or other influence that will lead to deviations from average aid flows. It thus takes into account that, say, Tanzania receives more aid than other similar countries or that Denmark gives more aid than similar donors. The year dummy variables are included to control for general changes over time unrelated to policy selectivity, need, size, and debt burden (for example, differences in global economic or financial conditions that increase or reduce the need for aid). Last, all regressions are estimated with standard errors adjusted for clustering on the bilateral relationships. This three-way fixed effects model does not capture bilateral interactions, however. For example, if Denmark gives more aid to specific countries than other donors do or if some recipient countries receive less aid from specific donors, this would not be controlled for. For this reason pair-wise donor-recipient dummy variables are also included. 7 This also controls for former colonial linkages, which is important since former colonial powers have been found to give more aid to their former colonies (Alesina and Dollar 2000) . These dummy variables also control for the degree to which a recipient country can be considered geopolitically linked to a donor. Geopolitical links and other political motivations can drive aid flows, as when aid is given to induce favorable votes in the United Nations. As long as links are time-invariant, these dummy variables also cover specific strategic donor-recipient links, such as the United States and Egypt or Pakistan.
Eliminating time-invariant effects in the fixed effects model is costly, however, because of the interest in how some marginal effects change over time. For example, do countries with certain characteristics-such as low levels of income per capita, which can be a slow moving, almost time-invariant fixed factor-receive more or less aid over time? To investigate such changes, the coefficients on the four variables of interest are allowed to change over time. Specifically, the four aid-determining variables-poverty ( per capita income), 7 . This leads to a model with fixed effects for donors, recipients, and donor-recipient pairs (and the time effects). Egger and Pfaffermayr (2003) show that this generalization of the three-way model is identical to a two-way model with only time and bilateral effects, which is what is estimated in this article.
policy (CPIA), small country effect ( population), and debt burden ( present value of debt to exports)-are interacted with dummy variables for each of the three periods to capture structural breaks. This is done in one regression, thus keeping the coefficients for the other fixed effects (for donor, recipient, and bilateral) and for the other independent variables constant across the three periods.
8 This way, changes in each of the four relationships are analyzed concurrently over time (there may have been changes in several dimensions over the same period) while keeping other factors constant.
9
A random effects model could be used instead of a fixed effects model. Rather than absorbing any time-invariant individual specific effects, the random effects model assumes that all explanatory variables are uncorrelated with the individual specific effects. This is unlikely to be the case in the current application, making the fixed effects methods preferred from an economic intuition perspective. However, Hausman tests were also conducted to help decide what model to use. The test chose the fixed effects over the random effects model. Nevertheless, the random effects panel regressions are also reported for robustness.
One other issue facing all aid (as well as trade) studies is that for many donor-recipient country combinations aid flows are zero (in two-thirds of the current sample). This can introduce a selection bias, 10 which can be accounted for by conducting a Tobit analysis or by first estimating a probit model to predict the chance of observing nonzero aid flows and then by including in a second regression the Heckman inverse Mill's ratio thus obtained. Or one can use only nonzero (or only positive) observations in a simple ordinary least squares (OLS) regression. Berthélemy and Tichit (2004) and Berthélemy (2006) , using a threedimensional panel, show that for aid flows the differences are small between 8. An alternative would have been estimating the regressions separately for each period, but this would mean that the coefficients for the recipient country dummy variables and other fixed effects would be allowed to vary by period as well. This has large costs since the changes allowed in the fixed effects on a recipient, donor, and bilateral country basis are likely to capture some of the change behavior of interest with respect to income, policy, debt, and population. For example, the relationship between India and the United States might have changed over time for geopolitical reasons and for reasons of improved policies in India, but because the bilateral dummy variables could capture these changes, it would not be possible to differentiate between the two reasons. Also, because there are no specific predictions as to changes over time in the other control variables, it would be undesirable to allow them to vary over time. Keeping the other fixed effects and the other independent variable constant across periods makes it easy to test directly for the significance of the differences in period coefficients using a simple F-test.
9. Additionally, the four variables were interacted with year-by-year dummy variables to analyze the year-by-year evolution in sensitivities, which provided qualitatively similar results (see working paper version available online at http://ssrn.com/abstract=997833 and http://wber.oxfordjournals.org/).
10. This can happen on the donor side if little is known about a recipient country and it therefore gets no aid and on the recipient side if there is no government interest in engaging with that particular donor. In either case, no aid is being extended, but treating these observations as zero aid could bias the results.
fixed effects using nonzero observations only and Heckman, Heckman twostage using all observations, random effects, and OLS. Also, the trade literature has shown that zero flows do not have much impact on estimation results (Baldwin 1994; Frankel 1997) . Testing explicitly for biases in trade flows using various techniques, Linders and de Groot (2006, abstract) conclude that "in the end, the results surprisingly suggest that the simplest solution, to omit zero flows from the sample, often leads to acceptable results, although the sample selection model is preferred theoretically and econometrically."
An intermediate approach is presented, however, that distinguishes a case where a donor never provided aid to a recipient from that where a donor provided aid, but not every year. Specifically, donor-recipient combinations with zero bilateral flows for the whole period are excluded, since it is more likely in these cases that a selection was made by the donor or recipient. Country pairs with zero observations that record nonzero aid flows at any time are retained, however, because for these pairs there is no (or less of a) selection issue. These donors might not have disbursed aid to the particular country every year due, perhaps, to the lumpiness of projects or the peculiarities of decision processes. This decision is based on the grant component of aid flows since the net debt components can have nonzero flows due to repayments, even when there is no active engagement by the donor in a specific year (debt repayment may continue long after a country graduates from aid dependency). This seems a more robust way of running the regressions. Nevertheless, all the regressions are run with all observations and with nonzero observations only, and the results are reported in the base regression in the robustness tests.
I I . E M P I R I C A L R E S U L T S
This section discusses the empirical results of the aid allocation analysis. It first provides some descriptive statistics and stylized facts and then presents a detailed discussion of the results for the main and robustness specifications. Figure 1 shows the evolution of bilateral net aid transfers over time, measured in 2000 U.S. dollars, disaggregated by grant, loan, and debt relief components on a recipient country per capita basis.
Descriptive Statistics
11 Net aid transfer increased in the 1980s, dropped in the mid-1990s, and recovered somewhat after about 1998, although total aid per capita in 2004 was still below the early-1990s peak 11. Grants are total bilateral grants, net of debt forgiveness grants. Loans equal net loan transfers (corrected for offsetting entries on debt relief), including interest payments, but net of interest payments forgiven. Debt relief sums debt forgiveness grants (net of offsetting entries on debt relief ) and interest payments forgiven. Offsetting entries on debt relief are the amortization part of debt forgiveness and must be deducted to avoid double counting of amortization forgiveness in official development assistance (now and in future years). See IMF and World Bank (2007, box 4.1, p. 153) for further details on DAC debt relief accounting. in real terms. Overall, aid per capita remains within a fairly limited bound of $6-$8 per person for the whole period, with an outlier in the mid-1990s. The disaggregated aid data show that grants have replaced loans, with net loan transfers becoming negative in recent years. Debt relief largely accounts for the short-lived peak in aid volume in 1991 and for the most recent increase. Table 1 defines and provides some raw statistics for the variables. Data for all variables are available for 1970-2004, except for the CPIA data, which are available only from 1977 onward for most countries. Average net aid transfer was $2.40 per capita per year (in 2000 prices), but with large variations, from 2$138 to $9,052 (aid to a small country that received a large amount of aid from a single donor in a single year). Excluding the cases with zero observations, average aid per capita per donor is $4. Of total net aid transfers, including the zero observations, grants per donor were the largest component, averaging $2.20 per capita per year, net loans per donor were $0.16 per capita Source: Authors' analysis based on Organisation for Economic Co-operation and Development (OECD) Development Assistance Committee Aid Statistics database (www.oecd.org/dac/stats).
per year, and debt relief per donor was $0.04 per capita per year (not reported).
For the explanatory variables, statistics are as expected and indicate large variations among countries. Recipients' GDP per capita (in 2000 prices) averages $3,800, varying from less than $500 to $23,266. The average population size is some 2.8 million, but the standard deviation is high, at 11.7 million. The smallest country has 20,000 people and the largest (China) has 1.3 billion, and there are no countries in the segment between 300 million and 1 billion people. For this reason, population is used in log terms in the regressions.
The average CPIA index is 3.46, but the index ranges from 0.72 to the CPIA maximum of 6. The debt burden, in present value terms, averages 182 percent of exports, but varies greatly as well. Total aid provided by other donors averages $35 per capita (of the specific recipient country) per year. Donors provide an average of $313 in net aid transfers per capita (of the specific recipient country) to all other countries in the same year. Bilateral donor-recipient country trade averages 2.1 percent of recipient country GDP, but again with large variation.
Regression Results
Table 2 presents the basic results. The sample includes 50,000 observations representing 2,384 specific donor-recipient combinations. Columns 1 and 2 present the fixed and random effects estimates for the whole period, keeping the coefficients for the four main variables constant. Columns 3 and 4 allow the coefficients for the four main variables to change for each of the three subperiods, again with fixed and random effects. 12 The discussion focuses on the fixed effects model, preferred by the Hausman (1978) specification test results. The random effects results are qualitatively similar for both the full sample and the three subperiods.
The model with constant coefficients finds that the income level of the recipient country matters (significant at the 1 percent level), with poorer countries receiving more aid. This suggests that donors do care about poverty. The size of the recipient country also matters, with larger countries receiving less aid per capita. On aggregate and over the whole period, donors are not taking into account the quality of the policy and institutional environment in the recipient country, as the CPIA is not significant. The total debt burden does not significantly affect aid transfers, suggesting that neither concerns about debt overhang nor defensive lending drove aid flows over the whole period.
Control variables show that the more aid a donor gives in general, the less it gives to any specific country, likely because the donor faces an overall budget constraint. And aid flows by one donor are positively affected by the aid of other donors (although the relationship is not statistically significant), hinting at complementarity among donors, possibly due to the signaling effects for the Looking at changes over time in the key relationships for the three subperiods shows an increase in the responsiveness of aid to recipient country income (in absolute terms) over the three subperiods, from 20.535 to 20.720 (all are highly significant). Although the F-test can reject only at the 16 percent level that these coefficients are different from each other, this is evidence that donors have become more focused on providing aid to the poorest countries rather than, say, to their political allies. The small-country bias has diminished over time, with the coefficient for population falling from 23.544 to 23.020. All these results are significant, and the F-test rejects (at the 0.05 percent level) that these coefficients are not different from each other. This decline in the small-country effect may reflect less interest by donors after the cold war to support small countries in, say, buying political favors such as votes in the United Nations. In general, it confirms the improvement in the quality of aid allocations.
Aid becomes much more responsive to policy: the coefficient, negative and statistically insignificant in the first period, rises to 0.215 in the second period and to 0.919 and statistically significant in the most recent period. The F-test shows that the increase in sensitivity is statistically significant (at the 4 percent level). This confirms the growing sense that in recent years donors have determined their aid allocation much more on the basis of country policy and institutional environment. It also explains why the CPIA is not significant over the whole period, as aid becomes sensitive to policy and institutional environment only in the last period.
The results also support the hypothesis that concerns among donors about countries' debt burdens have declined. Whereas in the early period, high debt deterred aid (the coefficient was negative and significant), in the two later periods aid was no longer negatively affected by recipient countries' debt burden, and the change in coefficients is statistically significant at the 10 percent level. This change is good news, revealing that debt burdens are no longer an obstacle to aid flows. It does not, however, say much about changes in defensive lending, which requires consideration of the composition of debt as well. 14 13. Bilateral trade can be scaled by donor GDP instead of recipient country GDP. A positive relation with aid could then be interpreted as evidence of strategic behavior and self-interest in aid allocation. Such relationships were commonly found for the 1970s and 1980s. When the regression is rerun with trade scaled by donor GDP and with changes over time, a positive and statistically significant association is found in the first period as well. In the other periods, however, the coefficients are not significant and trend toward negative.
14. Regressions including debt composition variables shed more light on changes in defensive lending behavior by multilateral and bilateral creditors over time (see the online working paper version of this report).
Robustness Tests
Several robustness tests were conducted. First, the models are run using the policy index developed by Burnside and Dollar (2000) instead of the CPIA. The CPIA index is produced by World Bank staff and potentially suffers from endogeneity if staff adjust the CPIA to affect International Development Association (IDA) lending patterns-which are by design closely related to the CPIA scores-when there has been no real change in policies or institutional environment. This would lead to a false conclusion of increased selectivity. This bias would affect IDA flows most directly (not studied here), but not necessarily bilateral flows. The CPIA scores could also have been affected by the prospective lending behavior of other donors, with World Bank staff raising the CPIA scores for countries for which they expect more aid flows. While it is not clear whether these biases exist, and if they do, whether they have increased over time, they could nevertheless affect the regression results. To address this possibility, another policy index is used.
The index developed by Burnside and Dollar (2000) and further described in Roodman (2007) uses three indicators of economic policy-the logarithm of 1 plus the inflation rate, budget balance as a percentage of GDP, and the Sachs-Warner (1995) trade openness variable (1, 0). The index is created using a linear combination of the three policy variables with weights of 6.85 for budget balance, 21.40 for inflation, and 2.16 for trade openness. The Burnside-Dollar index, while a more objective measure and less subject to biases, is not necessarily a better index than the CPIA. It does a poorer job of capturing the policy and institutional environment, since it is mostly outcome based. Thus inflation and the budget balance may change because of exogenous shocks even when the policy and institutional environments do not. To overcome some of this variability, three-year averages are used for the three constituent indicators of the policy variable. Another disadvantage is that the data needed to create this index are not available for all countries, which reduces the sample for the regressions by about one-third, to some 33,000 observations and 1,644 specific donor-recipient combinations.
When the regressions are run with the Burnside-Dollar indicator instead of the CPIA index and the coefficient is allowed to change by subperiod, the policy index is not statistically significant in the first period but becomes significant in the second and third periods (table 3, column 1). This is similar to what happens using the CPIA index in the original regression (see table 2, column 3). The results for the other variables are different than for the CPIA, but this is due to missing observations in the Burnside-Dollar index, which make the samples different. When the regression is rerun with the CPIA index for only the subset of observations available for the Burnside-Dollar index (table 3, column 2), results are similar to those with the Burnside-Dollar index. Thus the differences between the results for the Burnside-Dollar TAB L E 3 . Robustness Tests (1) (2) (3) (4) (5) Because there can be important dynamics in aid determination, the next regressions include a lagged dependent variable and estimate the coefficients as a dynamic panel using first-differenced general method of moments (GMM) (Baltagi 2001) . For example, because of stickiness in the adjustment of aid policies, aid flows in this period may relate to those in previous periods, even though country policies and other circumstances have changed. Also, aid projects may involve lumpy disbursements, leading to autocorrelation.
The results are very similar to those in the basic regressions: the coefficient for the recipient country income level increases over the three periods, while those of population size decrease in both size and statistical importance (see table 3 , column 3). However, the CPIA indicator is again statistically significant only in the third period. The other control variables-aid of all the other donors in the sample, total aid from the same donor, and bilateral trade-also have the same sign and significance. The main difference is that the debt burden is now insignificant for all three periods. This robustness test again supports the conclusion that donors have become more selective.
Another robustness test uses a balanced sample in the regressions, since the unbalanced sample used so far may have biases arising from its change in composition over time. For example, some poor transition economies in Eastern Europe entered the sample in the later periods; other countries "graduated" and received less aid as they became less poor. These factors may introduce some bias. Transition economies were relatively rich even while receiving aid, and graduating countries may have had better policies while receiving less aid over time for other reasons. Other countries could have data deficiencies, which could also bias the sample.
Running balanced samples for the base regressions lowers the statistical significance, in part because the sample size is much smaller (see table 3, column 4). However, most of the variables of interest (except sensitivity to income) have the same signs as in the base regression. Aid responsiveness to recipient GDP per capita is constant across periods, and while the coefficient on the policy variable becomes more positive over time, it is never significantly different from zero. The same holds for size. Although the country size bias seems to diminish over the three periods, the individual coefficients do not differ significantly from zero. Debt becomes statistically significant in the third period. The signs and statistical significance of the other control variables are similar to those in the base regression.
To check the robustness of the treatment of observations with zero aid flows (dropping the cases in which a donor provided no aid to a recipient but keeping those in which a donor provided aid only in some years), all the regressions were also run with only the nonzero observations (37, 510) and with all observations (53,090). The results are consistent with those of the base case (49,804 observations). The importance of GDP per capita in aid allocation rises in both regressions, while that of size declines (see table 3, columns 4 and 5). The CPIA index becomes statistically significant only in the third period, while the debt burden is not statistically significant in any period. Overall, and consistent with findings in the trade literature, these results make clear that the treatment of zero observations does not alter the main conclusions.
The model was also estimated with a lagged dependent variable, but using a fixed effects model instead of GMM. Again, the results are qualitatively similar. The results also remain qualitatively the same in other robustness regressions-in terms of specific samples and using Hausman-Taylor regressions. (For more details on these robustness tests, see the appendix and the working paper version available online.)
Finally, the panel regression results are dependent-in terms of their statistical advantages over other regression techniques-on a certain degree of data homogeneity. With much heterogeneity, the panel approach offers little gains and possibly some costs. Homogeneity can be considered in all three dimensions: over time, across donors, and across recipients. The base analysis investigated the time dimension, showing changes over time in how the key variables drive aid flows. It is easier to investigate donor homogeneity, since there are fewer donors than recipient countries. This was done by running the aid allocation regressions for groups of similar donors, such as the so-called like-minded donor group (including the Nordic countries, the Netherlands, and the United Kingdom) compared with the others. To test recipient heterogeneity, aid allocation regressions were run for groups of similar recipients, by income level and region (Sub-Saharan Africa and other countries). Each time, two groups of countries were created and the coefficients were compared.
Most results confirmed the base panel results, although generally with reduced statistical significance. The important exception is that the variables used to group countries are not as significant, which is to be expected. For example, when recipients are grouped by income level, income becomes less significant. (These results are available online in the appendix.)
Changes over Time among Donors
This study has documented a general improvement in aid allocation. Can it identify changes for individual donors that have contributed to this improvement? Recent research (for example, Berthélemy 2006; Dollar and Levin 2006; Wood 2008 ) has highlighted differences among donors, with some donors behaving more altruistically and others focusing more on their geopolitical interests. The general impression is also that donors vary in how much they have improved the selectivity and quality of their aid. Whether these differences exist and whether they have changed over time-and if so, for which donorscan also be analyzed within the study framework by estimating the elasticities of individual donors with respect to the four key selectivity measures. This is done within the panel approach, keeping all control variables the same for all donors, but allowing the coefficients for each donor to differ and to vary over the three time periods.
Large differences remain among donors (table 4) . For GDP per capita, average sensitivity varies from 23.08 for the United States to 0.39 for Italy, suggesting that aid from the United States is much more geared toward the poorest countries than is aid from Italy. For population, the sensitivity varies from 216.4 for the United Kingdom to 2.52 for Canada, suggesting that aid While not all these coefficients are statistically significant and the results do not always correspond to general perceptions, the results do show large differences among donors. Table 4 also shows the relative importance of aid as a share of donor GNI and bilateral aid as a share of a specific donor's total aid, to determine whether donors who give more aid also tend to be more selective (which does not appear to be the case). The results also confirm the general improvement in selectivity, with average sensitivity for the 22 donors for the three periods showing an increase with respect to income and a sharp increase with respect to the CPIA index, less bias toward smaller countries, and less concern over debt burdens. (The magnitudes of the average of the individual donor coefficients are very similar to those in table 2, columns 3 and 4. This study observed behavioral changes over time in actual aid flows toward what appear to be more optimal allocations across countries. Specifically, the roles of poverty and countries' policy and institutional environment increased while the effects of small size and the debt burden diminished. Most of these changes occurred in the 1990s and intensified in the more recent period.
While these changes likely relate in part to reforms of the international aid architecture, it is unclear which institutional changes at the international or bilateral level have driven the changes in behavior. Long-standing multilateral financial institutions-such as the International Monetary Fund, World Bank, Paris Club, and consultative group meetings-have introduced many changes, which likely have affected the behavior of bilateral aid flows. More attention has also been paid to aid allocation beginning in the late 1990s, in part due to research begun in the mid-1990s. And changes such as the HIPC Debt Initiative and the Poverty Reduction Strategy Papers process diminished the influence of debt on donor flows and increased donor selectivity. While these and numerous other changes all likely influenced aid flows, studies, including this one, have not been able to document specific evidence of their impacts.
15. These regression results hold for most donors with respects to the CPIA index, with sensitivities higher in the late 1990s than before (results available in the working paper version). For the need dimension (GDP per capita), progress is less obvious as the increase in coefficients (in absolute value) is less consistent across donors, and significant differences remain.
Further precision in the institutional factors driving changes in behavior is important for understanding how to make the international aid system work better for developing countries. The constraint is the lack of good measures of changes in such factors as financial policies, transparency, and coordination at the donor country and international level. Work on documenting institutional changes in a rigorous and quantitative way may help identify the most influential changes. However, this study observes-as other have-large remaining differences among donors in revealed selectivity that appear to be related to donors' institutional environments. This suggests that reforms will have to be multifaceted and include further changes to the political economy and accountability in donor countries as well. It would be desirable for future research to take into account the policy and institutional environment not only in recipient countries, but also in donor countries, and to consider how this affects selectivity.
